Staphylococcus pasteuri is a coagulase negative bacterium which although formally described in 1993, has only recently become possible to reliably speciate in diagnostic microbiology laboratories. S. pasteuri remains an extremely infrequent cause of human infection to date, namely bacteremia in an individual suffering acute myeloid leukemia, catheter-associated urinary tract infection in a patient receiving chemotherapy and endocarditis within a case series without specific clinical information. As such, our report provides the first detailed account of Staphylococcus pasteuri infective endocarditis entailing a subacute community-onset infection involving native aortic and mitral valves, multiple systemic emboli, and ultimately cardiothoracic surgery.
Introduction
Infective endocarditis (IE) is a microbial infection of the endocardial surface of the heart [1] . IE can be a difficult diagnosis due to the diversity and often unclear nature of symptoms. In Australia, IE affects 3-10 per 100,000 individuals [2] with Staphylococcus aureus constituting up to 32% of cases [3] . Coagulase negative staphylococci (CoNS) account for 6%-7% of infections of which >85% are attributed to Staphylococcus epidermidis; the remainder are due to multiple other variants although not routinely delineated to the species level [4] . This is especially problematic within health-care settings wherein CoNS are responsible for 40% of native valve [4] and over 50% of prosthetic valve IE [5] . Despite their relative avirulence, native valve CoNS infective endocarditis has a hospital mortality of 19% which approaches Staphylococcus aureus IE at 25% [4] . To the best of our knowledge, this is the first prospectively documented case of S. pasteuri IE.
Case
A 65 year old male retired builder presented to hospital with left chest pain arising suddenly overnight. His pain was pleuritic and radiated to the ipsilateral shoulder on inspiration. He also described weight loss, night sweats and progressive low back pain over the preceding month. His medical history included amyloidosis, aortic stenosis, chronic back pain and hepatitis C. Methadone constituted his only regular medication and he had no known drug allergies. Family history was insignificant whereas his social situation entailed previous intravenous drug use, current smoking and alcohol misuse.
Examination revealed a man of small stature in reasonable overall health. Vital signs verified apyrexia as well as hemodynamic stability. Cardio-respiratory assessment revealed a constellation of important findings: multiple tattoos across his bilateral upper limbs, injection track marks, extensive dental decay, prominent ejection systolic murmur and left upper quadrant tenderness with guarding. There were no signs of congestive cardiac failure.
Full blood examination showed normocytic anemia (119 g/L [reference interval: 135-180 g/L]) while white cell count, differential and platelets were within normal limits. Urea and electrolyte panel found reduced creatinine (60 g/L [64-108 g/L]) without further abnormalities. Liver function tests revealed elevated aspartate aminotransferase (44 U/L [<35 U/L]) and lactate dehydrogenase (263 U/L [120-250 U/L]), while albumin was low (30 g/L [35-50 g/L]). Coagulation studies were unaffected; lipase was normal. Cardiac enzymes were serially non-elevated. In contrast C-reactive protein (102 mg/L [<5 mg/L]) was raised.
Electrocardiography revealed nil ischemia while computed tomography pulmonary angiography found no pulmonary emboli. Contrast abdominal and pelvic computed tomography showed an enlarged spleen with non-enhancing focus suggestive of infarction ( Fig. 1 ). Lumbosacral magnetic resonance imaging uncovered bilateral psoas abscesses and lumbar vertebral discitis (L1/L2) within a diffusely degenerative spine (Fig. 2 ).
Transthoracic and transesophageal echocardiography both demonstrated retracted aortic leaflets associated with lack of Intravenous benzylpenicillin was accordingly commenced -2.4 g (4 million units) every four hourshowever progressive valvular dysfunction necessitated cardiothoracic surgery. Fragile vegetations involving the left coronary cusp with complete valve destruction were noted intra-operatively for which a bioprosthetic Carpentier-Edwards Perimount Magna Ease aortic valve replacement was performed. In contrast, a solitary lesion affixed to the anterior mitral leaflet was effectively managed by surgical debridement. The explanted native aortic valve was culturenegative after five days; the mitral vegetation was not successfully harvested for microbial analysis due to friability.
Despite critical complications of post-operative tamponade and systolic heart failure, the patient responded well to multidisciplinary intervention by cardiothoracic surgeons, cardiologists and infectious disease physicians comprising open pericardial clot evacuation, anti-failure pharmaceuticals namely ramipril, bisoprolol, frusemide and spironolactone, cardiac rehabilitation as well as extended antimicrobials totaling 12 weeks of penicillin respectively. He presently retains pre-morbid functioning beyond three years since diagnosis.
Discussion
Bacterial endocarditis is predominately caused by staphyloccocal species which are classified according to biochemical profile, principally coagulase reaction. CoNS however are not routinely subtyped given they lack reliable methods of species differentiation [7, 8] , often represent contamination and generally convey low pathogenicity [8] . In addition Staphylococcus pasteuri has frequently been misidentified as Staphylococcus warneri due to high phenotypic similarity [9] which potentially limits data on its role in infectious disease. Nevertheless, increasing availability of newer modalities such as MALDI-TOF MS or ribonucleic acid polymerase β subunit (rpoB) sequencing [7] improve routine identification of CoNS subspecies as well as other uncommon pathogens.
Staphylococcus pasteuri was first described as a unique species in 1993 [9] . While its preferred ecological niche is uncertain, the microbe has been isolated from an array of sources including vegetables, goat milk, naturally fermented Italian sausages, vacuum-packed lamprey [8] , drinking water supplies [10] and stratospheric air samples [11] . Clinically, it is over-represented in the gastrointestinal microbiota of children with active celiac disease [12] . It is a recognized contaminant of platelet transfusions [13] [14] [15] and has also been isolated from human vomit, urine, blood, peri-prosthetic tissue and bones without clearly precipitating disease [8, 9] .
The few case reports strongly suggestive of S. pasteuri human infection however include infective endocarditis retrospectively identified from a collection of CoNS isolates without specific clinical details [7] , bacteremia in a patient suffering acute myeloid leukemia [16] and a catheter-associated urinary tract infection in an individual receiving cervical cancer chemotherapy [17] . Prognosis was favorable where described.
In our patient, S. pasteuri was repeatedly and exclusively isolated on serial blood cultures. Most importantly, MALDI-TOF MS was utilized to facilitate accurate microbial diagnosis [18] . Unfortunately negative aortic valve cultures did not reaffirm these findings likely due to antecedent antimicrobials administered prior to surgery [19] .
In summary, this case not only highlights Staphylococcus pasteuri as a possible pathogenic species, but also demonstrates the serious sequelae it may precipitate in the setting of IE. On this occasion the microorganism exhibited no resistance against routinely therapeutic antimicrobials unlike other isolates which have displayed variable microbial sensitivities [20] . Given the availability of modern molecular methods, this case supports routine speciation of CoNS to characterize the epidemiology, clinical significance and implications of this emerging microbe in human diseases such as IE.
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